Fluorescence determination of nitric oxide production in stimulated and activated platelets.
Nitric oxide (NO) is quantitatively determined in platelets prior to, and after, stimulation with adenosine triphosphate (ATP) or activation with adenosine diphosphate (ADP). Platelets obtained from the whole blood of rabbits were loaded with the fluorescence probe diaminodifluorofluorescein diacetate (DAF-FM DA), and the subsequent NO production was measured as a fluorescent benzotriazole. Experiments were performed to determine the effect of probe concentration and probe incubation time in the platelets prior to measurement of the fluorescence. This information, combined with the method of multiple standard additions, was then employed to determine the moles of intracellular NO in the platelets (2.7 +/- 0.3) x 10(-16) mol of NO/platelet and the basal level of extracellular NO in the platelet sample (9.9 +/- 2.2) x 10(-18) mol of NO/platelet. Moreover, this method was used to quantitatively determine the amount of NO released from platelets whose NO production was stimulated with ATP (a nitric oxide synthase stimulus) or ADP, a substance known to result in NO production through platelet aggregation. When stimulated with ATP, the NO released from the platelets was determined to be (2.0 +/- 0.1) x 10(-17) mol of NO/platelet. When activated with ADP, the platelets released (2.8 +/- 0.3) x 10(-17) mol of NO/platelet. The difference between the extracellular basal levels of NO and that after stimulation with either ATP or ADP is in agreement with current estimates of NO release from platelets. Therefore, we conclude that a fluorescence determination of NO using the DAF family of probes, in combination with the method of multiple standard additions, can be employed to quantitatively determine the basal levels of NO in platelets, as well as the amount of NO released from stimulated and/or activated platelets.